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The present invention relates to a ski assembly for use in 
a sno^ile ana, .ore particularly, to that type of a snowmobile 
ski assembly which consists of a series of staged spring leaves. 
the function of which is to provide resilience to the front end of 

the vehicle body,. 

Present ski assemblies used. in snowmobiles consist mainly 
of a sKi runner attach to a series of three or four spring leaves 
of different dimensipns, staged one upon the other and held together 
at their mid-portion by a spring clip secured to the lower end of a 
ski leg. certain snowmobiles use only one ski assembly but the 
vast majority of present-day snowmobiles, require two side -by-side 
units. The main spring leaf, the longest of the series, has its 
opposite ends mounted to the ski runner, one end being attached 
thereto in such a. way as take; upthe elongation of the spring 
le af when deflecting. ..In ^er^^ deflection of the 
spring m ^^^^^SfS^ "^stressed, 
a rubber^bu»t M^^^^^^ ^ 

t o CO r^^ m j^f%m^,m^^ a hard shock ' ; , 
togetw.»^l^«.^r^ of resiliencej their 

spring characteristics are calculated so that shocks of average or 
normal extent may be absorbed. , However, this type of shock absor- 
bing .system is quite inadequate for such conditions as when the 
snowmobile is traversing at a restively, high speed an uneven 
terrain and increased loads axe parted. ^ It has been found that, 
under these conditions, the snowmobile, is difficult to maneuver, 
lacking. proper ground adhesion and good stability. On the other 
hand, the use of stiffer spring leaves and/or of a larger number^ 
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thereof was found to result in a harsh ride at lower speeds. 

The present invention is" directed primarily at increa- 
sing the load absorbing capacity of the ski assembly when the 
snowmobile is subjected to severe ground loading without affect- 
ing the characteristics of the spring assembly for deflections of 
small or medium amplitude, in accordance with the present inven- 
tion, this result can be obtained by means of an auxiliary spring 
leaf which sets at work only after the main leaf spring unit has 
undergone a predetermined initial deflection. This, therefore, 
provides to the snowmobile a' front suspension, the spring charac- 
teristics of which vary according to the load imparted and to the 
deflection thereby caused. 

The present invention provides a ski assembly for use 
in a snowmobile or the like which comprises a ski runner having 
a top surface, a leaf spring unit including at least a full length 
semi -elliptic spring leaf longitudinally extending over the top 
surface of the ski runner and having its opposite ends connected 
thereto, and an auxiliary semi -elliptic spring leaf mounted onto 
the ski assembly in vertical alignment with the leaf spring unit 
in the space between the leaf spring unit and the ski runner; the 
auxiliary leaf spring is so dimensioned as to resist deflection 
only after the leaf spring unit has undergone a predetermined 
initial deflection. 

In one embodiment of the invention, the auxiliary spring 
leaf has an intermediate central portion mounted in contact engage- 
ment with the central portion of the leaf spring unit and has its 
opposite end portions spaced from the full-length spring leaf to 
therebygprovide the clearance "space required so that the auxiliary 
spring leaf may join in the absorbing action of the main spring 
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le af unit only afte^a first ^nward fef lection of the full 

length spring leaf . , ..... >..,., 

.In another e«boai»ent, -the central portion of the 
auxiliary aprin, leaf U vartioally diatanceu fro. that of the 
Ml „ leaf sprin, unit, an* has its. opposite en*s in contact with 
rhe top surface of the s^i runner, again, the auxiliary sprin, 
leaf i. flaxea by the full length spring leaf only after a frrst 

deflection of the latter.; 

The invention itself together with other objects and 
advantages therepf will best be understood from the following 
description of specific en^bodi.ents thereof when read in connec- 
tion with the accompanying drawings in which: 

Fig, 1 is an exploded perspective side view of one 
embodiment of a ski assembly for use in a snowmobile; 

Fig. 2 is a side view of the ski assembly shown in 

Fig. 1; 

Fig. 3 is a cross-sectional view taken along lines 3-3 

of Fig* 2; _ 

Pig . 4 is a longitudinal cross-sectional view of 

another, embodiment of a ski assembly in accordance with the 

present invention; . ; • _ ; ^ . 

Fig. 5 is a perspective view of the connection of the 

front end of the auxiliary spring leaf with the ski runner. 

Referring generally to the drawings wherein like refer- 
ence characters designate like or corresponding parts throughout, 
there is shown a ski assembly 10 which is adapted to be mounted 
at the front end of a snowmobile (not shown) to provide the steer- 
ing movement thereof; the ski assembly is fixed. to a ski leg (not 
shown) linked to the steering column of the vehicle. There are 

-3- 
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usually two of these assemblies mounted in laterally spaced 
relation supporting the front end of the vehicle body; however, 
some snowmobiles are steered with only one ski, centrally dispo- 

sed at the front thereof. 

Generally, the ski assembly 10 consists of a leaf 
spring unit 12 longitudinally extending over a ski runner 14 and 
having the extremities of its front and "rear end portions 12a 
and 12b connected to the top surface of the ski runner. 

The leaf spring "assembly 12 is semi -elliptical and 
includes at least a main spring leaf 16 and two additional V-end 
spring leaves 18 and 20, the function of which is to reinforce 
the main spring leaf. The main spring leaf 16 is full length 
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while the additional spring leaves'' 18 "and 20 are shorter to each 

. .^Litievvona .c- a. -:,oi. v £-c. '. ■■ ■■■■ 

form a graduate leaf spring. It is evident that additxonal full 

length and/or graduate spring leaves may be added and that the 
number of spring leaves provided in a leaf spring unit in the 
final design will be determined by a series of parameters such 
as material, width, thickness, and even the shape of the ends of 
the graduate leaves ... 

in a preferred embodiment of the invention illustrated 
in Figs.,1, 2 and 3, an auxiliary semi -elliptic spring leaf 22 
having a radius of curvature smaller than that of the spring leaf 
16, is longitudinally mounted above the ski runner 14 and beneath 
the leaf spring unit 12; the spring leaf 22 is vertically aligned 
with the leaf spring unit 12 and has its intermediate central 
portion superposed in contact engagement with the central portion 
of the spring leaf unit 12. The opposite end portions 22a and 
22b are vertically distanced from the spring leaf unit 12 and from 
the ski runner 14; however, it is well within the scope of this 
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invention to have an auxiliary spring leaf which would have a 
radius of curvature equal to that of the main spring leaf unit 
and thereby have its opposite end portions distanced from the 
ski runner only. In both cases, the auxiliary spring leaf will 
resist deflection only after its opposite end portions will have 
contacted the upper surface of the ski runner. The respective 
extremities of end portions 22a and 22b terminate in a plane 
substantially parallel to that of the ski runner and are each 
provided with rubber-like stoppers 23a and 23b to contact the top 
surface of the ski runner. A spring coupler 24 is bolted to the 
intermediate central portions of the spring unit 12 and of the 
auxiliary spring leaf 22; the coupler 24 is U-shaped, the bottom 
wall 25 of which receives bolts 26 and 28 therethrough and the 
side walls 30, 32 of which respectively have an aperture 33, 34 
to receive a horizontally disposed retainer pin or bolt 35 to 
secure the. ski assembly 10 to the ski leg (not shown) of the 
snowmobile. 

. The top surface of the ski runner. 14 has a downwardly 
pro jecting Uj^sha^ed^ centre portion 36 extending almost the entire 
length thereof ;^^^ surface of the ski runner 14 

is provided with a blade 38 secured by means, such as bolt 39 
(see Fig. .4) # to prpvide better, gripping and lateral stability of 
the ski runner in . the snow : or ice . A bent bar 40 has its ends 
secured to the front purved portion of t the ski runner for towing 
and : ,lifting r , anchoring brackets 42 

and 44 receive the opposite ends. of the full length spring leaf 

' \" ' ; " . "ipild , 

16, the rear end of which is terminated in the shape of an eye 45 

- - ' " ; ■•' . cove -ofir:>--.. bv v;c:- - 

through which a retainer pin and cotter pin 47 fix the same to the 
ski runner. The front end extremity of the main spring leaf 16 



916204 

terminates in an upwardly turned curve, the valley portion 48 of 
which is received in a slider cushion 50 held within the side 
walls of bracket 42 by retainer pin 52 and cotter pin 53; this 
end portion of the main spring leaf is slidably bearing on the 
bottom wall of member 50 so that, the elongation of the main 
spring leaf may be taken up when the spring is downwardly deflec- 
ted. 

When the present ski assembly is mounted to a snow- 
mobile running at normal speed V normal loads imparted to the front 

10 of the vehicle body will '"be "absorbed by the lea f spring unit 12 
which will flex readily and in the usual manner and the rubber 
stoppers 23a and 23b do not touch the upper face of ski runner 
14. However, as the load increases due to increase in speed or 
to greater irregularities on the terrain, the downward deflection 
of leaf spring unit 12 wiii also increase to reach a point where 
stoppers 23a and 23b will contact the upper surface 55 of the 
U-shaped centre portion 36 of the ski runner. This contact will 
cause the upper surface 56 of the auxiliary spring leaf 22 to 
come into a face-tp-f ace engagement "with the undersurface 58 of 

20 the full length leaf spring 16. The' overload which causes this 

deflection of the leaf spring unit onto the spring 22 in conjunc- 
tion with spring unit 12 is thereafter absorbed by the spring 
leaf 22. There results a suitably yielding suspension having a 
double constant which is well adjusted to the load imparted to 
the front end of the snowmobile and which provides better riding 
comfort to the snowmobiler. 

Referring now to the second preferred embodiment illus- 
trated in Figs. 4 and 5, it will be understood that the same 

- 6 - 
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reference characters are applied where appropriate to represent 
the same or similar, components appearing in Figs. 1, 2 and 3 but 
are distinguished therefrom by the application of a prime mark. 
The principal, difference in. .the second, embodiment resides in 
i:hat the auxiliary spring leaf 22* has its opposite ends mounted 
on the upper surface 55 1 of the centre portion 36' of ski runner 
14 1 by means of two ^Longitudinally spaced welded anchoring brac- 
kets 60 and 62; the connection of the auxiliary spring leaf 22' 
to the ski runner 14V is similar to that of spring leaf 16' to 
the same eki runner. . The. rear extremity of the auxiliary spring 
leaf -22 ' is. terminated in. the shape of an eye 64 receiving a 
retainer pin 66 which anchors the spring to bracket 62. The 
front extremity of the leaf spring 22* is terminated in the shape 
of an upturned curve passing under a retainer pin 68 and slidably 
bearing on a copper or plastic cushion 70. The centre portion 
of the semi-elliptical .spring leaf 22* is vertically aligned with 
that of the spring unit 12*. A wear-resistant pad 72 is secured 
to the undersurface of the full length spring leaf 16' at the 
centre portion thereof by appropriate securing means (not shown, 
but such as, for. example , bolts 26 and 28 of the ski assembly 
shown in Fig. 1) ... There is left between the auxiliary spring 
leaf 22 1 and the full length spring leaf 16 1 a clearance space 
which extends for the entire length of the auxiliary spring leaf 
22 ' • 

Whereas in the embodiment illustrated in Figs. 1, 2 
and 3, the radius of curvature of the semi -elliptic auxiliary 
spring leaf had to be smaller than or equal to that of the main 
spring leaf, no such restriction exists in the second embodiment 
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of the invention. It is quite conceivable to provide an auxi- 
liary spring leaf 22 ' with a radius of curvature larger than 
that of spring leaf 16 ' . 

The second embodiment of the invention functions to 
absorb the overload imparted on the ski assembly in substantially 
the same manner as described above in connection with the first 
embodiment shown in Figs. 1, 2 and 3. In this second embodiment, 
the operation of the auxiliary spring leaf to absorb the excess 
of loading, again, will begin only after a first downward deflec- 
tion of the spring unit 12 ' and only when the pad 72 will have 
contacted the centre 'portion of spring leaf 22 ' . As the auxiliary 
spring leaf 22 '"begins 'to "flex;"' «loifgati<>h .thereof is taken 

up at bracket 60 where the front 'end portion of the spring lear 

V lj^.- .: .. , -hi j.-. 20 .•:£-:;' zaaXej'*-*. rv ■ • 
22 * slides on the; cushion member 70 . ~ . 

Therefore ,' in "both embodiments ; ' the spring unit has a 
double constant:' a" first constant effective during the initial 
downward deflection'of the leaf spring units 12, 12' a second 
constant effective during the further 1 downward deflection of the 
spring units 12, 12 'with auxiliary spring leaves 22, 22'. This 
20 second constant remains in operation until the upward return of 
springs 22, 22' to an undistortWd" position; then the first cons- 
tant remains alone in operation until the spring units 12, 12' 
are no longer subjected to loads. 

while the invention has been described above only in 
relation to two specific forms | persons skilled in the art will 
be aware that it may be refined and modified in various ways with 

1 

out departing from its scope. It is therefore wished to have it 
understood that this invention is not to be limited in interpreta 
tion except by the terms of the following claims. 

- 8 - 
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The embodiments of the invention in which an exclu- 
sive property or privilegeis Claimed are defined as follows: 

1. A ski assembly for use in a snowmobile comprising 
a ski runner having a top surface ; a leaf spring unit including 
,t least a full length semf-ell 1pti c spring leaf longitudinally 
extending over the top surface of said ski runner and having 
its opposite ends connected thereto and an auxiliary one-piece 
semi-elliptic spring leaf mounted onto said ski assembly in 
vertically alignment with the leaf spring unit in the space 
between said leaf spring unit and said ski runner, said 
auxiliary spring leaf being downwardly concave and having its 
central portion generally vertically aligned with the central 
portion of the said leaf spring unit, and said auxiliary leaf 
spring being connected to one of said ski runner or said leaf 
spring units such that in the rest condition of the ski 
assembly the auxiliary spring leaf is free of contact with the 
other of said leaf spring unit or ski runner, such that said 
auxiliary spring leaf contacts both said leaf spring unit and 
said . ski runner to resist further deflection of the ski 
assembly only after the said leaf spring unit has undergone a 
predetermined initial deflection. 

2. A. ski .assembly for use in a snowmobile comprising 
ski runner haying ', a^surfaceT a leaf spri ng unit including 

■ *> m*** & spri ? 9 leaf lon9itud1nally 

extending over ^ top^ s^ace ^ sal d ski runner and having 

* ^u*^{^P^^^t^^^^Ju^^J^. aUXlliary ° ne " PieCe 
sej^elllptic spring : l( y!!^* ud1 nal ^ y m0Unted ab ° V6 *** % * 

runner, : and beneath the. full .length spring leaf; said full 
• length, spring leaf and 1 said auxiliary spring leaf being verti- 
cally aligned; sai d auxiliary spring leaf being downwardly 
' • 9 ' ' " 
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concave and having a central portion mounted in contact engage- 
ment with the central portion of said leaf spring unit and 
having its opposite end portions vertically distanced from the 
ski runner sa as to leave a clearance space between said ends 
and the ski runner in the rest condition of the ski assembly, 
wherein said auxiliary spring leaf is downwardly flexed by said 
end portions of the auxiliary spring leaf contacting the top 
surface of said ski runner -only : after an initial downward 
deflection of said full length , spring leaf. 

3. A ski assembly as defined in Claim 2 wherein said 
auxiliary spring has a radius of curvature smaller than that of 
the full length spring leaf. 

4. A ski assembly as defined in Claim 3 wherein said 
spring leaf unit further includes coupling means for securing 
the central portion of said auxiliary spring leaf to said 
central portion of said full length spring leaf. 

5. A ski assembly as defined in Claim 4 wherein said 
auxiliary spring leaf is provided with stopper means at each 
end thereof to contact the top surface of said ski runner. 

6. A ski assembly for use in a snowmobile comprising 
a ski runner having a top surface; a leaf spring unit including 
at least a full length semi-elliptic spring leaf longitudinally 
extending over the top surface of said ski runner and having 
its opposite ends connected to said top surface thereof; and an 
auxiliary one-piece downwardly concave semi -el 1 i pti c spring 
leaf longitudinally mounted above the ski runner and beneath 
the full length spring leaf and having its opposite ends 
secured to the top surface of said ski runner; said full length 
spring leaf and said auxiliary spring leaf being vertically 
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aligned and having their respective central portions vertically 
distanced from one another so as to leave a clearance space 
between said central portion in the rest condition of the ski 
assembly, wherein said" auxiliary spring leaf is downwardly 
flexed upon contact of said central portion of said spring leaf 
unit with the central portion of said auxiliary spring leaf 
only after an Initial downward deflection of said spring leaf 
unit. 

7. A ski assembly as defined In Claim 6 further 
comprising a pair of anchoring brackets longitudinally spaced 
on the top surface of the ski runner and fixed thereto for. 
securing the opposite ends of the auxiliary spring leaf one of 
said pair of brackets being adapted to slldably bear one 
extremity of the auxiliary spring leaf so as to take up the 
elongation thereof when flexed, the other end of said auxiliary 
spring leaf being pivotably mounted on the other end of said 
pai r of brackets . 

8. A ski assembly as defined In Claim 7 wherein a 
wear-resistant pad 1s secured to the central portion of said 
full length spring leaf to contact the central portion of said 
auxiliary spring leaf. 

g. A ski assembly as defined in Claim 1, Claim 2 or 
Claim 6 wherein said ski runner 1s provided with a pair of 
longitudinally spaced anchoring means for connecting said full 
length spring leaf with said ski runner, one of said pair being 
adapted to slidably bear one end of said full length spring 
leaf in order to take up the elongation of said full length 
spring leaf upon deflection thereof. 
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10, A ski assembly as defined in Claim 1, Claim 2 or 
Claim 6 wherein said leaf spring unit further includes gradu- 
ated spring leaves stacked in face-to-face engagement over said 
full length spring leaf to reinforce said full length spring 
leaf. 
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